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(54) ON-DEMAND INK JET PRINTING HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an on- 
demand ink jet printing head of a piezoelectric : a / 



element system which can protect piezoelectric 
elements and electric circuits connected to the 
elements and can flexibly meet temperature and 
pressure changes with the superior reliability 
and long life. 

SOLUTION: The on-demand ink jet printing head 
has part of the piezoelectric elements and a 
wiring line connected to the elements sealed, 
with a pressure control mechanism set to part 
of the sealed chamber. 
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[0007] 

[Problem(s) to be Solved by the Invention] 

The purpose of the invention is to resolve the above conventional problem, and to 
prevent a piezoelectric element and a wiring connected to the piezoelectric element from short 
by ink, and further to provide a reliable long lasting on-demand type ink jet print head in which a 
property is not changed by the external environment and use conditions. 

[0021] 

An piezoelectric actuator 13 includes a support substrate 16 and a multilayer 
piezoelectric transducer element 14. The multilayer piezoelectric transducer element 14 is 
connected to the diaphragm 7 through the spring member 12. The pressure chamber 3 
consists of the diaphragm 7 and a chamber plate 4. The pressure in the pressure chamber 3 
is rapidly changed based on a deformation of the diaphragm 7. The individual electrodes 17 
and the common electrode 18 are formed on the support substrate 16. The multilayer 
piezoelectric transducer element 14 is electrically connected to the conductive joint material 15. 
The multilayer piezoelectric transducer element 14 generates a variation rate itself in a direction 
toward a nozzle 1 when an outer driving circuit selectively applies an electronic signal to the 
multilayer piezoelectric transducer element 14. The diaphragm 7 is deformed through the 
elastic member 12 with the variation rate, thereby the ink stored in the pressure chamber 3 is 
pressurized so as to elect an ink droplet from a nozzle 1. 

[0022] 

In the above described printing head, a sealing chamber 21a is consist of the 
diaphragm 7, a housing 11 and a sealing member 21. The multilayer piezoelectric transducer 
element 14 in the sealing chamber 21a jointed to the diaphragm 7 with the elastic member 12 
and the electroconductive glue 15 which connects the multilayer piezoelectric transducer 
element 14, the individual electrode 17 and the common electrode 18 are shut off from the open 
air. Furthermore, in order to cancel the difference between the inner atmospheric pressure 
and the atmospheric pressure of an outside of sealing chamber 21a, the housing 11 has a hole. 
A pressure regulation member 22 having a thin film is provided at the hole to adjust the 
pressure. In this case, the pressure regulation member 22 has a fully elastic body and can 
deform freely like broken-line 22a according to internal and external differential pressure. 
Moreover, gas, such as desiccation nitrogen, may be stored in the sealing chamber 21a for 
preventing from the oxidization and drew condensation of the member which constitutes sealing 
chamber 21a. 
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